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mXRODUCTION 

A  wide  range  of  scientific  and  appUed  tasks  can  be  solved  by  means  of  small  and  micro 
spacecraft.  This  trend  is  now  being  realized  in  TechSat21  program.  If  spacecraft  mass  is  100  kg  then 
propulsion  system  should  have  a  mass  of  ~  10  kg  and  a  power  of  about  100  W.  For  this  purpose 
electric  thrusters  of  various  types  can  be  used.  The  use  of  small  stationary  plasma  thruster  (SPT)  is 
promising.  Demonstration  test  results  of  such  a  thruster  are  adduced  in  this  report. 

After  the  first  stage  of  the  demonstration  test  [2]  the  anode  unit,  cathode  unit  and  flow  control 
unit  were  assembled  as  a  monoblock  unit  -  a  small  SPT.  The  purpose  of  testing  was  to  check  the  small 
SPT  for  compliance  with  the  1590p  project  requirements; 

-  full  power  -  100  W; 

-  anode  efficiency  (without  taking  into  account  the  cathode  flow  rate)  >  20%; 

-  specific  impulse  (without  taking  into  account  the  cathode  flow  rate)  >800  s. 

STRUCTURE  DESCRIPTION 

Overall  and  mounting  dimensions  of  the  small  SPT  are  shown  in  Fig.  l.The  thruster  unit  consists 
of  the  SPT-25  anode  unit,  the  BNK-0.5  heaterless  cathode,  the  FCU-0.5  flow  control  unit  and  a 
common  plate.  Mass  of  the  thruster  unit  is  740g.  General  view  of  the  small  SPT  laboratory  model  is 
shown  in  Fig.  2. 

Electropneumatic  circuit  diagram  of  the  test  is  shown  in  Fig.  3.  To  initiate  the  discharge  in  the 
heaterless  cathode  the  ignition  unit  laboratory  model  was  used. 


TEST  RESULTS 

Fig.  4  shows  the  view  of  operating  thruster. 

The  volt-ampere  characteristic  at  the  3  levels  of  flow  rate  are  adduced  in  Table  1  .Operating  time 
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List  of  parameters  adduced  in  Table  1:  Ud  -  discharge  voltage;  Id-  discharge  current;  F-  thrust; 
~Ud  -  discharge  voltage  oscillation;  Ic  -  magnetic  coil  current;  Uc  -  coil  voltage;  Pfcu  -  pressure  at  the 
FCU  inlet;  Itt  -  thermothrottle  current;  Utt  -  thermothrottle  voltage;  Ucg  -  cathode-to-ground  voltage; 
G  -  total  Xenon  flow  rate;  Pv  -  pressure  in  the  vacuum  chamber  (by  air);  Na  -  anode  unit  power;  Nu  - 
total  power  of  the  SPT  unit;  Ispa  -  specific  impulse  without  taking  into  account  the  cathode  flow  rate ; 
Ispu  -  specific  impulse;  Efa  -  thruster  efficiency;  Efii  -  total  efficiency  of  the  thruster  unit. 

Ispa,  Ispu  Efa,  Efu,  Na  and  Nu  parameters  were  calculated  in  accordance  with  the  equations 
adduced  in  the  report  [2],  Main  parameters  have  agreed  with  ones  obtained  previously. 


CONCLUSION 

1.  The  scheduled  work  has  been  executed  in  full. 

2.  Small  SPT  parameters  comply  with  the  requirements  specified. 

3.  An  ignition  unit  is  supplied  as  part  of  small  SPT.  The  small  SPT  is  prepared  for  demonstration 
test  at  Customer's  facilities. 

*  '  * 
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Fig.  1  Overall  dimensions  of  small  SPT 


Fig.  2  Small  SPT  general  view 


Fig.3. Pneumoelectric  circuit  diagram  of  the  small  SPT-25 
FCU  -  flow  control  unit,  CU  -  cathode  unit,  VCU  -  valve 
control  unit,  lU  -  ignition  unit,  AU  -  anode  unit 


Fig.  4  View  of  operating  thruster 
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Accounting  Information  (to  be  filled  by  Finance  Office  Staff) 


Budget  Control  Officer 

Title/Name 

Date  Received 

invoice  Number 

ACCPAC  input 

(AP-Invoice- Document  Type  =  Invoice;  Purchase=Bank  ACCT) 

Job-Phase- Category 

Amount 

Account  Num  : 
For  Admin  Only 

Amount 

P1590-ZY-7AA1 

407.95 

-  .•••• 

.  - 

Exchange  Rate  : 

TOTALS 

407.95 

Input  Date 

;  Batch  Num 

Inputted  by 

Payment  Processing 

Bank  Code  (Check  one) 

BTC 

CONV/DOLL 

CONV/RUB 

Date 

Amount 

USD/RBL 

DETAILS 

PMT  Approved: 

BATCH  Num 

Initial 

<-  InitialDate 

ACCPAC  input  (AP-Payment-  Document  Type —Manual  Check) 

Input  Date  ^  ;  Batch  Inputted  by 


Attachment  1 

Institute  CDB  Fakel,  Kaliningrad 

Project  1590 


FINAL  FINANCIAL  REPORT  BY  AUDIT.  ADJUSTMENTS. 

Reporting  period;  November,  01.  1999  -  April,  30,  2000 


Cost  Category 

Accumulated  Cost  per 
Recipient  Report 

Accumulated  Cost  per  Audit 

Adjustments 

(2) 

(1) 

(2) 

(1) 

(2) 

1  GRANT  PAYMENTS 

Category  - 1 

21,500.00 

21,500.00 

0.00 

Category  -  II 

9.400.00 

0.00 

Category  -  III 

IHHHI 

Category  -  IV 

920.00 

920.00 

0.00 

Total  Grant  Payments 

31,820.00 

31,820.00 

0.00 

2  Equipment; 

1  Modifications 

2  Capital  Equipment 

3  Non-Capital  Equipment 

4  Leased  Equipment 

5  Maint  &  Repair 

Including  VAT 

Total  Equipment 

3  MATERIALS 

1  Materials 

470.04 

990.39 

0.00 

0.00 

2  Supplies 

3  Safety  Devices 

4  Other 

Including  VAT 

Total  Materials 

470.04 

990.39 

470.04 

990.39 

0.00 

0.00 

4  BANK  FEES 

3.35 

135.50 

3.36 

141.35 

0.01 

5,85 

5  OTHER  DIRECT  COSTS 

1  Technological  Energy 

2  Reports/Publishing 

3  Communications 

4  Admin.  Supplies 

5  Other 

Including  VAT 

Total  ODC 

6  TRAVEL\PER  DIEM 

Local-Russia-CIS 

429.60 

432.66 

3.06 

Outside  CIS 

Total  Travel  &  Per  Diem 

429.60 

432.66 

3.06 

7  Exchange  rates  gainsMosses 

-7.65 

6.31 

-10.72 

6.31 

-3.07 

0.00 

8  Overhead 

0.00 

738.66 

738.66 

TOTAL 

895.34 

32.952.20 

0.00 

1  744.51 

TOTAL  VAT  INCLUDED 

GRANDTOTAL 

33,847.54 

34,592.05 

'  744.51 

Remarks:  *  (1 )  -  Cash  flow  through  Recipient  Account 
**  (2)  -  Cash  flow  through  ISTC 


ISTC  Auditor 
Timur  Timerbaev 


Allachmenl  2 


Institute  CDB  Fakel,  Kaliningrad 

FINAL  FINANCIAL  REPORT  BY  AUDIT.  RESIDUALS 

Reporting  period:  November,  01,  1999  -  April,  30.  2000 


Project  1590 


Cost  Category 


GRANT  PAYMENTS 


Category  - ! 


Category  -  II 


Category  -  III 


Category  -  IV 


Total  Grant  Payments 


Equipment: 


1  Modifications 


2  Capital  Equipment 


,3  Non-Capital  Equipment 


4  Leased  Equipment 


.5  Maint  &  Repair 


Including  VAT  _ 


Total  Equipment 


MATERIALS 


.1  Materials 


.2  Supplies 


.3  Safety  Devices  _ 


.4  Other  _ 


Including  VAT 


Total  Materials 


BANK  FEES 


OTHER  DIRECT  COSTS 


.1  Technological  Energy 


.2  Reports/Publishing 


.3  Communications 


.4  Admin.  Supplies 


.5  Other 


including  VAT 


Total  ODC 


TRAVEL\PER  DIEM 


Local-Russia-CIS 


Outside  CIS 


Total  Travel  &  Per  Diem 


Exchange  rates  gainsMosses 


Overhead  _ 


TOTAL 


TOTAL  VAT  INCLUDED 


GRANDTOTAL 


Budget  TOTAL 


Accumulated  Cost 


Funds  Residuals 


O.OOl  I.OOO.OOl  470.04|  990.39 


904.50  32,377.50|  896.34  33,696.71 


470.04 


0.00 

1,000.00 

470.04 

990.39 

-470.04 

:  9.61 

4.50 

157.50 

3.36 

141.35 

1.14 

16.15 

-6.31 


-738.66 


1,319.21 


33.282.00l 


34,592.05 


-1.310.05 


Remarks:  •('!)*  Cash  flow  through  Recipient  Account 
**  (2)  -  Cash  flow  through  ISTC 


ISTC  Auditor 
Timur  Timerbaev 


luiJUjfS'oai 


HaitMeHOBauHe  PuSomch  BvMarn 

PACqET  CyMMI.1  UAKJIMHU.V  PAOXO^OB  K  BtinJIATE 

npOBcpi<>'  npoBo;n!n:  TnMCp6acB 

/laxa:  22  Hroim  2000  r. 

npOCKT  1590  P _ 

HhCTI[T\T  0KB  "OaKCJi*',  rop.  KajinHnnrpa/i _ QR 


CuUm: 

0opMy.'ui 

k 

■ 

Bccro  npoirmc/icHO  aarpar  (2) 

33.696.71 

1 

liKJUo’iiisi:  cT’Aun'  uah-mi(>tu,ix  pacxnoon  a  cVMMe  $ 

" 30.00  +  (fcmantoK  na  cucmc  S  ^^.06  (cm.  pantHCHenuH 

■ 

Hroro  <I>AKTHHECKMX  npjiMbix  aarpar  no 
npocicry 

34.592.05 

in=k+l 

■ 

Hroro  FIJIAHOBBIX  npaMbix  aarpar  no 
npocicry 

32,562.00 

n 

■ 

EOiii  (jjiuanncciCHX  nptiMtix  aarpax  6ojii>iire, 

leM  njiaiiOBFiix 

m>n 

wS 

06maa  cronMOcrb  npoeicra 

35,000.00 

0 

3aTpaTbi  (1)  noniTOicauine  icoMnencannH 

0.00 

t 

OcraroK  cpe^CTB  na  cnere 

0.00 

d 

HaMHCJieHHbie  Haicjiannbie 

0.00 

u=o-ni 

Haicjiitaiibie  pacxo/ibi  +  KOMneiicamin  no 
npsiiMbiM  aarparaM  ic  uhinjiaxe 

0.00 

p=u+t-d 

Ecjih  djaicrnneciCHC  imaiMwe  aaTpaxLi  Mein>nie  iiJtn  pannw,^  luianonbiM  m<=n 

iiiil 

^  ranoBbie  naicjia^wbie  pacxoiibi 

2,438.00 

r 

3aTpaTbi  (1)  no^uie/Kamne  KOMnencauHn 

895.34 

t 

OcraroK  cpeAcrs  na  cnere 

8.66 

d 

iOcraroK  Ha  6aHKOBCKOM  cnere  (poccHHCKHe 
pySjiH)  cocraoHJi  RUB  247.67.  Kypc  MHTl^  na 
01.04.2000  cocTaB.rweT  28.60  pv6.  la  $  1. 

HanncjiCHHbic  HaicjiaziHbie  * 

407.95 

u=r 

Haicjuiaiibic  pacxo/ibi  +  icovinciicamin  no 
npsiMbiM  jai  [laraM  k  libinjiare 

1,294.63 

s=u+t-d 

{ 

C3K0H0MneHHLic  q)eACTBa  nepesaMTCHbi  na  UCC 

OOifuui  3iconoMiiti  cpe.xcTB  no  npoeiny  ** 

.\=o-in-u 

(130110)  cooTBercTByioiuHX  cropon 

*  Hcnojib'JOBaH  CjiejyiomHH  pacMcr:  35.000.00-33,862.05-730.00  =  407.95,  rzie  35,000.00  o6maii  ctohmocti>  npoeicra, 
33,862.05  pacxoz^Li  npoeicra  3a  secb  nepnoj,  730.00  -  nacTb  cyMMbi  naKJiadnbix  pacxodoe ,  yuKQ  Hcnojii>30BaHHi>ix 
OKE  "cl>aKeji'‘  ;iidi  ornpaBicH  3KcnepHMeHTajTLHbix  o6pa3uoB  KOJiJia6opaTOpy  npoeicra  1590. 


PcajibHo  3KOHOMHH  uo  npocicry  hct:  (jiopMyjia  ISTC  F-A8  ne  ynurbiBaer  $  730.00.  a  raioKC  $  8.66  (cm.  ccwjiKy  *  ) 


